Intra- and extracellular changes of amino acids in the cerebral cortex of the neonatal rat during hypoxic-ischemia.
Excitatory amino acids (EAAs) have been implicated to play a part in the development of hypoxic-ischemic brain injury in the neonate. The aim of the present study was to follow changes of intra- and extracellular (microdialysis) amino acids in the cerebral cortex in a model where cortical hypoxic-ischemic damage is produced consistently. Hypoxic-ischemia (unilateral ligation of the carotid artery + 2 h of exposure to 7.8% oxygen) caused a depletion of tissue ATP, phosphocreatine and glucose with a concomittant accumulation of AMP and lactic acid in cortical tissue. These changes were accompanied by a decrease of tissue aspartate and glutamine whereas the contents of gamma-aminobutyric acid (GABA), phenylalanine, leucine, isoleucine, valine and alanine increased. In the extracellular fluid GABA, glutamate, aspartate, taurine, glycine and alanine all increased multi-fold during hypoxic-ischemia. Aspartate and glutamate returned to near initial levels 2 h after the end of the insult, whereas the elevation of glycine persisted during recovery. In conclusion, the high extracellular levels of EAAs and glycine may exert injurious effects during and after hypoxic-ischemia.